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PROBLEM TO BE SOLVED: To provide a gene encoding the mouse T1 R3 considered to 
be a taste substance receptor, particularly sweetness receptor, a vector comprising the 
gene and a transformed cell and the mouse T1 R3 protein each comprising the vector. 



SOLUTION: This mouse T1 R3 gene encodes a protein comprising a specific amino acid 
sequence derived from mouse and a protein comprising an amino acid sequence in which 
one or plural amino acids are deleted, substituted or added in the specific amino acid 
sequence and having activity of a taste substance receptor. 
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Itmmi 3 OTO(a)Xii(b)<DfflSU? >A7f t 

(a) ffiWJ#^2T'»§fL^TS 7KE?lJ&-^t>^>7^ 

(b) |£?[J#^ 2 -caSii* T 5 /isl»fc v vt i m 
1-§V^.XTlPojag^ s 

(a) ffi?!|#-§-2T^Sil4TS yKffi5iJ*t-0^>^° 
99. 

(b) S*|#? 2 TftS fih 7 S yRKflfcis ntlf L 

< i±aas<or $ y s^m, sm^ l < {iftinsfutr 

im$m ] OT«(c)Xi±(d) «0DNAS:#trtie?. 

(c) ffi^J Wt^S its fiSE$»J Z irt-DNA 

(d) K#S^lTm$ill>ig.SIS?J£#frDNA> X f >J 
> v : x > b \ 4 7" 'J *W X L , t^MWm. 1 ^. 

[M*3T4 ] if^il 2 Xfi 3 1 BK<o«&f 

mm&mm%m y f t gM$-tK . 

[000 1] 

[floats 8ffi*ff] *mnt. WfeH^s*. ft 

[00 023 

*m#tZ&&l,X ^mmmmx\ fc&fflCliHBG* 



S. l»I««il±llt'l>W\ f-^Tira ■ ^ ■ 

t tmhfix t > h , <r iii nzm ■ vgs&m&t/n 

MSi*-Cl2Ji StiS t %l hixX v^h, -u. 

mmx'Z < j.aj s tit i , itsffliwh^t; 

R7r 5 U- ■ T2R7T S 'J- ■ taste-iGluR4O=O<0* 
T-^'J-t^SiiTV'^, T1R7T5 'J-(±. ftW^ffi 

^(•Pltt»^©6t)*g$ft7 t s y -x-ift$iiat;#awt 

tabixXiS*). T1R1 • TlR2£*tfW&;h.TV>4. T1R7 
r S y-ii»^m^3SLTV^|,V2R7r 5 'J-fcffl 

fr^Tt'^t ». T2R7r 5 y-(±K^MJ*//i5t/tfc'* 
V^S»*7 T S y-T'\ h h ■ V7X(CfclrC^lft!f#l 

■Bs^tfci k*»fe. mm'g<D%mwx'foht%z.t> 

tiX US . Taste-iiGluR4mft««PWt^Ji-ri> i t 

i±^iimT2R ■ Taste-*luR4*sg^#fc LTji^TO 
[0003] 

[^TOI^LJ; ') fc-f T1R7 r 5 'J-&ffl)S 

itfE^ iiiiiS T-£0 fc i ^20 L**tt^*C*J 4 
■t. T^SIg^aifrtljWfiKUv^ TlE7rSU-(c 

[0004] 
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i o o o 5 ] ttb*> . T^m^^umkTnr s / 

r 5 y-ftTft}Ifcj|£2i-L&T$ 7S»!±, #(e* 
/J'Ui\ &*^««ffi£fcoiteFtf)7 = 7|»JSr 

jt«t s k * cost g*fi o mm±m< tmztix^i, . 

it "3 , TlR7r 5 y-0*^Sfs^££am=ii, 
K$07)T1R7 t $ 'J -1tm$tfh i 0£4±}l07 5 7K 
IMSrjB^aj L , ^»7 57|i£:?— Y-TiWSmff) 
m^hit^i-<T^t'7°y A V- (degenerate prime 
rk^) H«U PCR(Ci>)SBR*fr3. »£T1R 

■ TlR2fc s <ttlt-AzmmtC0m^mi7 r 5 'J-?r77 

7.V2R1 ■ m2m^)jj-T-mmx-^<im^tiX^^ 

7 5 7 Sffifll S jgt/tij L - degeneratepr i mer ^flsjft L 
TPCRtiSSr^-'^i 7$ yBSH&^Siw^ 

y-^xy^Uct:^. T1R1 ■ TlKteffiffittOiSV* 

r5 7ei2^j*3-K^i>ifffr* ? #^^« i 

«cDNABffr«^**f»4feftK:, RACEffi£ffl(,*fc. 5'-K 
AGEfcJ: i3f#JoiiJtlfM-t(iBB4&3 F>'kl~B£ixl.ie 
?iMEB*iX, 3'-RACE fciOfcMlfcRtffcJifciLa 

k y t # u a# jLaj § fit . ; f l a, oBACEif tosas 

?xyX£j&gL£k^ 8587S7B?^ft£B£5g 
#?*94 . 5 kDa *>gaE£ a - VlX V ^ i k tf® h 
*»k=Srofc. T-^-XHf-^-tJtti^, GPCR sub 
family 3fc£i*U U-tr^-tlfflRficO^lr^ k#9! 

t>ipk%ii>. %-fr?iiSv>mmmi tiri ■ T1R2 t 
lAfufcOY. T1R7 r 5 U -KS-ti.fr U^t 

fcilStSfctf). TlR3<7)mRNAO^i|7jffi|»^RT-PCRSr 
mil. *<0ffl»«f»TV>8K9ffi£. in situ hybridiz 
ationtZiiJIftttLfc. 

[ 0 0 0 6 ] #K , TlR30Jifg£lt;i£-f £ i k £ B Wk 
£«JB LTSte^WfcJIttf-rs i k fc J: 9 , 

mztti-hmm.zmt^hfe^<?>9&wMzm 
limm^th z k h'-u Mxx % x ^ . 



£*t*£«i: »tn:*fc H*toT»t4 r^XjWf 
61-1. C k hixX V > § . C sOSgfitfaH r 1 1 S 5t 
e^liSftS^frT^i. k^S§ilTV^>*v. f« 
Wft 4 k *i Wt«. ««§«SB-r & i k T\ 

»fc^wfc^i-r s i k ^aj ztitz , sffiTti . 
eaHBBt^oite? zmi^x . ^mmwjztux 

flftl: L- T ft < <! k ifiM. B M S ti T ^ l> s tfffitcMLT 

^7 x k * k HaacjMH-i^^^jwai <s>*it ^ * . * 

!.„ f^ae^iisackWfliTfcD. v^^^ite 
^O3tfE0<jSgS(i-t:>' boy r*»4> 
83 CMJ132 k %m §ilT , L*» Lsacjf ffl WiS-TI. 

±<7>f£g£radiation hybrid panel j£{C i -aT^SL, 
fc. ;^J;o^Mf0^m. *^0M>>«i:V7XTlR3 

k S:.Effl L*IHa* ^fltS-fr* t^r>t . 
[0007] t4*)^ . 4*flJ4J£lT^ > ii "3 * . 
( 1 ) eiT^) (a) XJi (b) coffli i 9 y> V flt, 

(a) EMS-f- 2 T*StL|> r = sW&Mtirtt? 
9% 

(b) E?iJ#^ 2 Tahiti. T S 7ME?'J fctJV^T 1 5gf 
L < ii^S^T = 7SS*^*, < tifrtPS il* 

[0 008] (2) WT^(a)X(±(b)^^W^H$r 

(a) wm^ 2 vmztiz r 5 jw&mztxs 9 >^ 

7W 

(b) E?J#^ 2 Tm*tLl> 7 5 7ME^JtCi3^T 1^ t 

[0 00 9] (3) JaTW(c)XJ±(d)^DNA&#trtt 

(d) ffi?iJ#tlT'*§ ix^iMMBM^-t-ODNAk 7. b U 
yi>"x> htofcftTT^W 7U XL. trommg 

[0010] { 4 ) ( 2 ) Xii ( 3 ) <^it&F r#tf 

( 5 ) ( 4 ) Wfflfti^ * - &#tf01«mft, & 

( 6 ) (5 ) *^^-^Wflilft» 
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z t ^-a-trWR***? <i-->?-n,j:m. 
jar. 

[00 11] 

[%$!«£«« WJ«3tf5^{±, mRNA*rfJ|±J 

L , cDNA£-£fig L XMrntl Z k tfX'% ft . mRNAcOft^ 

[0012] mRNA^SMii. ISffWl^SCI OR 

ozk^xti, mm. ±smm*i>* yr=&v 

ffi Lfcft, * 'J =fdT~fc;H3-.x*Mf 'J Li- -fc 7 r n- 
X*&Jfltxfc77 t-=fi-ii y&mzi; »9 , S>ft 
V < .y f-ftfc X O^'J (A) +RNA ( mRNA ) £#ft i £ 

4,^mRNA&HSi: Lt\ ^" 'J ^"dl7"y A ^—IkVl&fc 

NAj&»4>, V7XT1R7 7 5 'J-tV2R7 r 3 y-fcftafrf 

ftrs yiffiyota^v^^jRLfepcRT-^-f v-^ffl 

[0013] it. -&«LfcZ*iJcDNA*M34^^^ 
JULTcDNAtM ?7 U -fcflsRl T*fM7»IfS^- 

■ess. witf, ii^^cdna*. as^MMS-tiu 
mi,mm<?? -mmmmwrnmrnzftx lt< 

fc**?S4. ffijitf, PBR322. PBR325. pUCllS. P UC11 
9, pKC30 % pCFM536*«^MST7-XS b\ pUBIIO^cD 
flifi77XSF, pG-1. YE P 13. YCff&ffM&TyA 
Sh\ AgtllO, A ZAPI r-^DNA^W^ 

7, V^-T^/PX. 7rV7-f /l-T^^M/l^ 
DNA, SUQk*<Q3mfamti i W*ft>1l&. ^^-Ji, 

[0014] m±mmt lt«. xm/ths 

X8MEL ^°>». ^^y-/M»ftttl«»*^iH5« 



ho, cos. bhk, 3T3. cimm?\Mwmimf t>tl 

DEAE-T^ 7. h 7 > '^S h 7 > X 7x7 >' 3 >\ X U ? 

ft, 

[0015] i« i -) tLr#tit/t^n->-ftDNA7 
4 7 7 'J . Soffit L 
X . V7XT1R7 r £ y-fcV2R7 r S U-t*ai"$T 
5yffiE?iK:K^'^r-grltt/-c7 s o-7'S-fflV^TWT5 
-?A^ y-f -fcf- >- 3 Vffi, 3Q \ A 7" 'J ^ 

[0016] PCRBM. RJWI^T^Q-X^y T 
^ 'J 7PT S H ^TMff L , ZWmvyyJ J: D 

^H]1R.. »SL . ffilitfpGEM-T Easy^PCRlfr 

[0017] ^WiJ^i^fi. f^JzK; A ■ 
;WN'-hS (Maxam.A.M. and Gilbert, U. ,Proc. Natl . A 
cad.Sci .USA. ,74,560, 1977) Xii^T^v'ffi (Messin 
g, Jet al.,Nucl. Acids Res. ,9,309,1981) f^fci Off 

■5 ; t#r * ft. rii^^Jta^ jsffl L^an?ijg» 
iWfsatffl^tsMtift^* 1 1 !>, V7.x 

TlPJXtiTmtfflPlttWrS^^E^Jr^-rftcDNAKff.M- 

zwrnth zkiziK). *^oae-?^^ftcDNAS# 

ft^t^T"#fto 

[0018] ggcDNAtt. cDNABrfrcfc OfaLftr?^ 
-?-^ffl^>TS»CT^7^-E?iJ^«ML^T>'T 
V-bcDNAttttftRACE-PCR^ffl/i (RACEffi) , Kft-f 
ft^t^'t'tft, RACE (Rapid Amplification of cDNA 
ends)S^{s:, cDNA05' X(±3' ^cgPSSrPCRfc J: >9 

[0019] -tt£hh. n^KtzUfrcmpmKvMnz 
■m Lfc« . ^*cndaie?ij&s i^te^awr 7 ^ 

V- (GSP) SrSH-fft. GSPti:, ^^S^DNAEJiJi 0 

~?-xhh» Gspoffi^jii. ^m&fc\smm>t>#m. 
izmn-thzkifix'^h. 

[0020] mz, gP^-cDNAi 0 t^HFJI (5' fig (±}f 
II) StO' « (TSffll) ) ODNABifrSrifflBI-ft. i<7; 
«Mfc^ftDNA»Tfr<7)iayiI{i*$DT-*ft*\ #DNAffifr« 

^"7^-lE?iJt^N^ 7" 'J ¥4 XtlT?4 -7- ( T^'7° 

?-r7n- (ap) arflSissptr^-fv 
dwrnfrcommKmifto « *%wiz&^x&. races 

ti. (MarathonTM cDNA Amplification Ki 

t(Clontecha) ) &m^X?fo ZkifiX'%1. 
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[002 1 ] ±E<DJ; 3 fcLT#WifcKffltf)«$HE 
5' RACEM&VT RACE,gft^Saffi?i]»^T-fey 

[0022] zti%\^m%mmmiK7?-tzm 

4. 

[0023] i t*^3i^afE^^ssE?[j 
mm. tfrtKimmnTssmizxtk. mm. mt 

[0024] flfcttf , IE?4#^ 2 m&ilST 5 yBK 
8l<7)lM0ffl. JFiKlil-51. 5 6tiffit<«l 

-4{i. ^ tff a l < mm i < mmnr s 

3fe LT t» ± < , K5'J#^ 2 T S 7 KE?ijG91 

#«?4 L- < lilfigl < *i2ffltf>7 5 J WmsnT 5 7 

Sffimw MOffl . $F4 L< ttl-5ffl. 5 4 Cjff 4 L 
< iil~4ffl, # icff £ Ulilll L < (±2«WTS 

[ o o 2 5 ] ; zx\ *mtz&v>zmm%m*-m 

bit. -?VXtmffrtr?lT£GX'*><>). ttf^SWL 

[0026] 4fcE*[#f 1 COMiFFt 7. h 'J yy'x V 
h&^fTFTvW 7 'J 9 '4 Xth Z b iWS SDNAt * 

0%iy±«ffiHttSr^-ri»DNA|3|±^\^ 7U ^-f X u 

-e*Ltj: *)mmmm^mmm±t^ 70*4x1% 

#150~900nM. jj 1 1 < J460(h-90(Mtr* "5 . iBffi#60 



Jf 4 t < {±65'CCO^# Sr lr o , 

[0027] -atewaaffiWiTOs/i* t . * 

OfiHifl^jfifci o T , Xi±^ n- - y 7Mxtzcmh 
mm b L ?t pcr t i -9 T . $> 2> v iliili^ & *t 
|,DNA|lf^*Tn-7"i; LT-A^f 7'U ^-fXS-frS i t 

[0028] ®G^{C^M*»A^^,(z(i:. Kunkelffi. 
Gapped duplexffi#Oi>*D^^}£X(i ^ TliC^f 5 

AFtAttg)^Mutant-G(TAKARAaS) ) t'K^ffl^T. hh 
TAKARAttOLA PCR in vitro Mutagenesis > ''J — 

x . f»/f,nfcmAt j: *)jm<07$ mmmz&ux 1 
[0029] ft^ftfcafis^fflit^wWHiiHrftt. 

KT-PCR&fcJ: OmKNA«r«!aJt-Si 1 1 J: VftdZtfrV 

7>fV-^ffl^TV^X£0S<7)^r|P¥lJg<7) m RNAi*OcD 

[0 03 0] *jy,U'l'.''fii. situ hyhridizatio 

^Ifim^fmi, TlR3i0T>^-fe>-XRNA7 o n-7"^ 
ffl^Tin situ hybridization^ j; 0TlR3£7)^|gPfiS: 

mouse/hamster radiation hybrid panel (Researc 
h Genetics , Huntsvi 1 le, AL) r fflV h Z b if 

[003 1 ] #?!BJ»WE^TlR3^fSi|<? y-*^^ 
[0032] 

ClUtWl ] BNARVcDNA^ISK 
6a^c0v>X (C57BL/6NCrj) {igflUKHT&Lfc. 
t-^^fcS^MJBL'Jy^-a (26 mM NaHCO; , 2.5 
mM NaH 2 P0 4 - 2H 2 0, 65 mM NaCl, 20 mM KC1, ImM EDTA 
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■ 4Na, 20 mM ?)V3-X) fctBi.fi, 2.5 mg/nl a y 
?-'7~ fe* 947 IV >2 ig/ml I7X.-?- tf £#1? 

SSL SIRLSSriJ^LJt. Total RNA i± TR1Z0L 
(Life Technologies) T"£&<C^TP1MU £l£ (f 
irst strand) cDNA (±3fy =f(dT) 12-15 7°7-f-?-£ 
TyA~7—b L, Superscript kit (Life Technologie 

[00 33] CMtM2 '} mm77-(~?- (Degenerate 
primer) CT>mW:bPmzi.& V? 
v^xct)T1R7tS >J-iV2R7T5 'J-C*31f 475 

5' -GCIGTITA(C/T)GCI (A/G) TIGCI CA-3' (ffiflUHI 
3. £^ TRFDT TS/KE5rjAVVA(l/V)A(H/Q) 
S#4) £ffl=!rti>7'7^-, 5'-TG(C/T)TG(C/T)TT 
(C/T)GAITG(C/T)IT-3' (K?lJ##5, TRF2)T T $ 
/Sffi?iJCCF<D/E)C(I/L/V) 6) ttB^t-ST 

54*?-. 5'-A(A/G)(A/G/T)ATIA(C/T)(A/G)CA(C/ 
T)TTIGG-3' (E5rj#t 7 » £8; TRR1)T7 5 7t£K?'|PK 

c(f/y) (i/M/v>i (e?i]##s) tfaa-r^r^-fv-r 

77^7- TRF1 i;TRRl£ffl^T, 10B«PCR 
**H3fLII^cDNA lT£Ctf^rf-94 4 C 30 

45 ' C 30 8>, 72 ' C 1 #£4W?/l---?ifflILfc. 
*W.3 kbp coKWfcWtiU WifcUSi: LT2EBW 
CRSr >f 7-TRF2 > TRR1 £ ffl I >T 10 g fc tSB 

*fr-ciwiLfc. mmztrfzwrn b P <omz3mi< 

9$>~ pGEM-T Easy (Promega) ^M^hJJi^ A> 

[0034] i^SE?lJ*TlRlX£iTlR2«tfiSl^iIhitti i 
U fflHttflK^Brfi-S:*!*:. ^cDNAfT.^£ft£# 
4fc*>(CRACEi££JBnfc. 5'-RACEiiFirstChioce RLM-R 
ACE kit (Ambion) Srffl W^t-^ , 3'-RACE IZTf'T" 
^-77^-ft^'J =f(dT) £ 7? 4 V-i LT* 
fKLIi<7)cDNA £§§3ih iTffo^ HACE£Ji£*WCF 
rohman, M. A. (Proc. Natl. Acad.Sci. U. S. 

A. 85, 8998-9002, 1988) tt^Tffofc, 3' -RACE 
tftffl VK7TT9—T^A "7-tf rf(dT)(i5'-G 
GCCACGCGTCGACTAGTAC(T)17-3' (ffi#§^-9 ) , T^'T 
?-77^Hi 5'- GGCCACG CGT CG ACT AGT AC -3' (R 

[00 3 5] 5'-RACE£ J: "3ft^ftfcBr^CKBK&3 F 
ffc^&SfUE^ItfaiiiSjfu 3'-RACE tJ:D#^tL 

ACE$r^J&SEM£ 7c£ft*U:7:M cDNA£ 

tilt. Znis-txyxZmfcLKtZb, 85875/ 
»*> 6 & S »£7>^i94. 5 kDa <7)afi*£ 3 - H tT 
^iZtm^k^tz, 1 t^DNAEJlJ 



J~LtzlZ?>. GPCR tf7"7 r 5 'J - 3fc#iilS Hr 

7°^ -icfi Ritt <7)«v * £ t a«s '3 *» fc fc . torch 

St^BHttiiTlRl ■ T1R2 Cit LTl,^il7t^T\ Tl 
R7 t 5 U -(cH-t S if L c «£f T J> 6 L t m 1 1> 
Wt. ^ut . ^<7)ag^*rTlR3t^#(t^„ cDNA £ 
JC^tfi36IE^JtiDDBJ/EMBL/GenBank Data Libraries }Ca 
ccession number AB049994fc lTfiiftt.TS>S , 

[0036] emmm 3 1 rt-pcr 

^^X^^ail^^Total RNA &i!thM,*3;i±±j£ 
£7) cii'OT *l>, ZfflW?^ V-&T1R3 t@-T7f- 

y^Mmmm^tzfoizimitz, ■. 5'-ctaccctgg 

CAGCTCCTGGA-3' (E?iJ*^l 1 ) 1 5' -CAGGTGAAGTCATCT 
GGATGCTT-3' (Em^l 2 ) ti TlR3iBgffli: tT, 5' 
-ATCGTGGGCCGCTCTAGGCACC-3 ' (ffiM#^"13) fc5'-CTC 
TTTGATGTCACGCACGATTTC-3' (E s iJ#^-l 4) (i/J-T?' 
f - >'±MtIffl t L Jt , m 1 II ( First strand ) cDNA (±10 
Ong 0 total RNA t^MWl . ±MT7-( V-C «fc 0 
ti^rff^^, PCR #frii94 0 C 30 #. 57 0 C 30 
B\ 72 " C 30 ^A-t Lfc. 

[0037] RT-PCT^^S, t<0IIBUSt»«:f(0 
^Ii* s 5lfISfL^ (HI ) , H14j, ±(a)**TlR3<7^ 
^T-J>D. T(b)W-7;f^«lSTiS, ^S$fi 
I.DNA|)Tfr^#$ii^EPT'^L.^.., V-^7-{ilkb 

ladderfcfflWCH*. 

[0038] C^lfif?ij4 3 In situ hybridization^^ 

»*-C'Oafig*iBS^*^^. it. i^TlR3*«^ 

fcTJfrarnR3«7>^-b>'XRNAro-7'CJ; Oin situ h 
ybridization ^SHLRfctitt4?KS(Wi 

[0039] nmmm^i^t ixm^xv^i tax 

if. ;^gM*h^^l>GSaM//1ti*0>^^;KE 

^T-t:^hT^-v> (gustducin) ii^GgBlf 
j^-tfUcCOx^HS^ti^T-ft Sit ^ilT t > 

m^%®tib%ihhi< -fir. TiR3t^xbT 

S^S^Irin situ hybridization«ZJ|^Tl£ff 
Lfc. ^hfi-yyE^MTil 7°7-fV- 5' - 
AACT CGAGATGGGAAGTGG AATT AGTT CAG A-3 ' ( ffi?0#f 1 
5 ) k 5* - MGTCGACGCTCAGAAGAGCCCACAGTCTTTGA-3' 

(mimie) zmramt. 'i%t>timm%^? 
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-9— pGEM-T Easy A^g&g^ RNA TX3— 7MWM<D 
#§S U: , T1R3 [Z-O \,VC It . r=yA 7-TRF2 fc TRR1 \Z 
i oTimSilfcSrfr^? ^-pGEM-T Easy^»AL 

-ywmttdtymvm ywm&t&m re-? 

C0HM(±SP6/T7 Transcription Kit (Roche) lz£ Off-o 
fc. ffl«ii6iI^V?X (C57BL/6NCrj)iD«aiL. 0 
CT 3 > v <i? > K n^Xtl L- . S 5ju n ^tTJ.frh L -TflJ 
yaiU APSa-hUcX^ V^yXizmmifz, J\ 

A y-'J ¥4 -tf-y 3 yflBTSP^cO^fe ( Chen. Senses 
25, 525-531, 2000) fcff-jfc. ^4 7"V?4 XLtzT 

* > ?- >m c MM- b o y il-^r b 7 V 'J^A < ni 
troblue tetrazol ium) i5-7'nt-4-?nn-r'f > H 
>J/l/7#.X7x- t- (5-bromo-4-chloro-3-indolyl pho 
sphate ) (Roche) L TAttf} Lfc. ZSIfefeti. 

±tJowett£>(7)f-& (Trends Genet. 12, 387-389, 199 

6) ftacwj7t^7T^- 

fUttfi^/ktMM yfitflsfcFastRedSai(Roche)K± 0 

0>». ^ U y > W 7 r <£ 9 7A # >J 7 *X 7 7 ? 

lili^^K^d ^i/y- ygtfttKK- h n7-;P-x 
h 5 V y -7 A 1 5-7*n ? op-H >' H U /t/7 * X 
7 x- h (Roche) Ltfcffl Lfc. 

[0040] in situ hybrid izationCO^S. T1R3£$£ 

W!J§L£ (H2) , (MIlfittftwMlfct-friiiT^S 

(02), *-<al6ft, S±fc*4^CflmwwtHIK:»4. 
TlR32r^¥l1-^ft«a^ftt-S C h jWfflBSiufc . 0 

2±a, tf'ia&tmatts -eix-fiiv^xcsm/GNCrj 

situ hybridization<7j|S^Tj)-i., 

[004 1] ttzimt UX Nfi-y^ZBHS© 

it-RL3r*»->fc (03) , U»U SmsI^iftM* 

WkVf-TWit . ^il^tl V> 7X57BL/6NCr j Wfijffl. 

&?mmx$> 5 . mnmn v^vf- >wm i?z# 

7^fi-y>7n-7"(:j;^fe (M<jU£) 

^mmM?A*\siz4 vwMLmw3ru~v[zi.h 

fie (fi<jU&) £. **^iJ(±^J^#fe^7c?i|^ 

#4-ri»l&mr^feUTtMxfTa--^yi:TiR3^lRl 

ttS«**<«56(!bWi ^ i fc <3iiT ^ 5 ; h *» £> 
i> , T1R3##X Yt i--^y?:jtLX-#mt®> fisV 
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[0042] CUffiflFiJ 5 ] *-fef*±cO(iMi*S 

T1R1 , T1R2CO 1/ i» #i5E L ^ s 

[0043] V^.XTlRlhTlR2 fcTlR3 
frJitiJttli&Stiinouse/hainsterradiation hybrid pa 
nel (Research Genetics, Huntsville, ADarffl^Tft 
5eU:. ffl^fcr7^-7-{iiy.T031D : 5'- CCGTTGAG 
GAGATAAACAACTCCACAGCTC-3' ( ffi?'JI|-f- 1 7 ) >5'-GGG 
CTCAGCAGGGCAGC AGTGGTGA-3 ' (E^J#-f-18 ) ^TlRlffl 
5'- ACAACT GT AGCT CT CT GCTGC CCGG CGT-3 ' (E9J## 

19) fc5'- GGAGAGAATGTTGGACACGGTGATGGCGG-3' (ME^'J 
#^2 0) SrTlR2ffltC, 5'- CCGTGCC CGTGGT CT CACCTTCG 
CCATG-3' (E?iJS#2 1 ) t5'- GGTCATTCATTGTGTCCCTG 
AGCTGCCTC-3' (S?lJ#^2 2) SrTlFQfflfc Ifc. PCRO 
SJS^frii 94 " C 30g\ 67 " C 30fJ>, 72 " C 30#«r 
3D*M7A>kl,lZ. JMBSftiBr^f^Stt. T1R1, Tl 
R2 , nH3T9>fV— t-y btOUT ^^1^1238. 21 
8. 288 bpT'£>!>, IISia-WliiLehead Institute/MIT Cent 
er «http : //www . genome . wi . mi t . edu>) (7)rad i at i on hybr 
idraapping serv i ce V \A71 L , 

[ 0 0 4 4 ] C (DISS . C il <» 3 OOTlRjffsi^i^T 
SMifefetlLhtfflW-* £ t j&nitejWcfcofcjp, 
afettBltJinHl**^ cM, T1B2A«|69 cM. T1R3*^ 
82cHi:*-9fc(H4).H44>, 7£iJ^|!t^!ijli5^ 
Sg^l (cM) . ^I^»iiWWgg^t (cR) S 
ft. White Institute/MIT Center 
fc. T1R1. TlR2&t/TlR3^feft±<7)fi»t . ^Ojfifi 

want* v-*- 1 <o»f avsitis lt . ti 

Rl , TlR2ii^^gBg|^lT I ^ I) fcteac!Cffi 4 fife 
-f i±#X. TIPoiisac 

[0045] C*M^J6 ] t7* 'J yJggtt^Xfcft 

*t . * -y * 'J ym^^X (C57/6NCrj) fc 

"T^X (BALB/cAnNCrj . DBA/2NCrj , 129/SVJ)to^T. T 

HiiS.J3:fi&^o£ 0 TlRS^fflBM^iL^LTi 

5£ttv^^«^Sgaf {4^TH-<0^T* ofe. 5^ 

WMizm mm±^. z ti t> ?mmi± o a v y t g§ 

[ o o 4 6 ] zcox o \zmwm*<ry^m$m!z 
mmmmmix^i zt&t>. n^mmmm 
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[0047] 

[HBJM*] *9fe"3lti 0 , THBa.tR*>3t&Fj&qi 
{fcSJU.. T1R3{±««®§*. ^tH-i*S^ftf:#i 



6. 

[0048] 
CE LISTING 



<110> National Food Research Institute 



<120> A novel gene 

<130> P01-0164 

<140> 

<141> 

<160> 22 

<170> Patent! n Ver. 2.1 

<210> 1 

<211> 3587 

<212> DNA 

<213> Mils nusculus 

<220> 

<221> CDS 

<222> (66).. (2639) 

<400> 1 

cgcggatccg acactcgttt gctggctt.tg atgaaatttg ttagtgctgg agacttctac 60 
ctacc atg cca get ttg get ate atg ggt etc age ctg get get ttc ctg 110 



Met Pro Ala Leu Ala He Met Gly Leu Ser Leu Ala Ala Phe Leu 







1 








5 








10 








15 




gag 


ctt 


ggg 


atg 


ggg 


gec 


tct 


ttg 


tgt 


ctg 


tea cag 




ttc 


aag 


gca 


158 


Glu 


Leu 


Gly 


Met 


Gly 
20 


Ala 


Ser 


Leu 


Cys 


Leu 

25 


Ser Gin 


Gin 


Phe 


Lys 
30 


Ala 




caa 


ass 


gac 


tac 


ata 


ctg 


ggc 


ggg 


eta 


ttt 


ccc ctg 


ggc 


tea 


acc 


gag 


206 


Gin 


Gly 


Asp 


Tyr 
35 


He 


Leu 


Gly 


Gly 


Leu 
40 


Phe 


Pro Leu 


Gly 


Ser 
45 


Thr 


Glu 




gag 


gee 


act 


etc 


aac 


cag 


asa 


aca 


caa 


ccc 


aac age 


ate 


ccg 


tgc 


aac 


254 


Glu 


Ala 


Thr 

50 


Leu 


Asn 


Gin 


.Arg 


Thr 

55 


Gin 


Pro 


Asn Ser 


He 
60 


Pro 


Cys 


Asn 






tte 


tea 


ecc 


ctt 


ggt, 


ttg 


ttc 


ctg 


gee 


atg get 


atg 


aag 


atg 


get 


302 


Arg 


Phe 


Ser 


Pro 


Leu 


Gly 


Leu 


Phe 


Leu 


Ala 


Met Ala 


Met 


Lys 


Met 


Ala 






65 










70 








75 












gtg 


gag 


gag 


ate 




a at 


gga 


tct 


gec 


ttg 


etc cct 


ggg 


ctg 


egg 


ctg 


350 


Val 
80 


Glu 


Glu 


He 


Asn 


Asn 
S5 


Gly 


Ser 


Ala 


Leu 


Leu Pro 
90 


Gly 


Leu 


Arg 


Leu 

95 




ggc 


tat 


gac 


eta 


ttt 


gac 


aca 


tgc 


tec 


gag 


cca gtg 


gtc 




atg 


aaa 


398 


Gly 


Tyr 


Asp 


Leu 


Phe 
100 


Asp 


Thr 


Cys 


Ser 


Glu 
105 


Pro Val 


Val 


Thr 


Met 
110 


Lys 
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tec agt etc atg ttc ctg gec aag gtg ggc agt caa age att get gee 
Ser Ser Leu Met Phe Leu Ala Lys Val Gly Ser Gin Ser lie Ala Ala 

115 120 125 

tac tge aac tac aca cag tac caa ccc cgt gtg ctg get gtc ate ggc 
Tyr Cys Asn Tyr Thr Gin Tyr Gin Pro Arg Val Leu Ala Val He Gly 

130 135 140 

ccc cac tea tea gag ctt gee etc att aca ggc aag ttc ttc age ttc 
Pro His Ser Ser Glu Leu Ala Leu He Thr Gly Lys Phe Phe Ser Phe 

145 150 155 

ttc etc atg cca cag gtc age tat agt gec age atg gat egg eta agt 
Phe Leu Met Pro Gin Val Ser Tyr Ser Ala Ser Met Asp Arg Leu Ser 
160 165 170 175 

gac egg gaa acg ttt cca ixc ttc ttc cgc aca gtg ccc agt gac egg 
Asp Arg Glu Thr Phe Pro Ser Phe Phe Arg Thr Val Pro Ser Asp Arg 

ISO 185 190 

gtg cag ctg cag gca gtt gtg act ctg ttg cag aac ttc age tgg aac 
Val Gin Leu Gin Ala Val Val Thr Leu Leu Gin Asn Phe Ser Tr P ten 

195 200 205 

tgg gtg gec gee tta ggg agt gat gat gac tat ggc egg gaa ggt ctg 
Trp Val Ala Ala Leu Gly Ser Asp Asp .Asp Tyr Gly Arg Glu Gly Leu 

210 215 220 

age ate ttt tct agt etg gec aat gca cga ggt. ate tge ate gca cat 
.Ser He Phe Ser Ser Leu Ala Asn Ala Arg Gly He Cys lie Ala His 

225 230 235 

gag ggc ctg gtg cca caa cat gac act agt ggc caa cag ttg ggc aag 
Glu Gly Leu Val Pro Gin His Asp Thr Ser Gly Gin Gin Leu Gly Lys 
240 245 250 255 

gtg ctg gat gta eta cgc caa gtg aac caa agt. aaa gta caa gtg gtg 

Val Leu Asp Val Leu .Arg Gin Val Asn Gin Ser Lys Val Gin Val Val 

260 265 270 

gtg ctg ttt gec tct gee cgt get gtc tac tec ctt ttt agt tac age 

Val Leu Phe Ala Ser Ala Arg Ala Val Tyr Ser Leu Phe Ser Tyr Ser 

275 280 285 

ate cat cat ggc etc tea ccc aag gta tgg gtg gee agt gag tct tgg 

He His His Gly Leu Ser Pro Lys Val Trp Val Ala Ser Glu Ser Trp 

290 295 300 

ctg aca tct gac ctg gtc atg aca ctt ccc aat att gee cgt gtg ggc 

Leu Thr Ser Asp Leu Val Met Thr Leu Pro .Asn lie Ala Arg Val Gly 

305 310 315 

act gtg ctt ggg ttt ttg cag egg ggt gec eta ctg cct gaa ttt tec 

Thr Val Leu Gly Phe Leu Gin Arg Gly Ala Leu Leu Pro Glu Phe Ser 
320 325 330 335 

cat tat gtg gag act cac ctt gec ctg gec get gac cca gca ttc tgt 

His Tyr Val Glu Thr His Leu Ala Leu Ala Ala Asp Pro Ala Phe Cys 

340 345 350 

gec tea ctg aat gcg gag ttg gat ctg gag gaa cat gtg atg ggg caa 

Ala Ser Leu Asn Ala Glu Leu Asp Leu Glu Glu His Val Met Gly Gin 

355 360 365 
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cgc tgt cca egg tgt gac gac ate atg ctg cag aac eta tea tct ggg 1214 
Arg Cys Pro Arg Cys Asp Asp lie Met Leu Gin Asn Leu Ser Ser Gly 

370 375 380 

ctg ttg cag aac eta tea get ggg caa ttg cac cac caa ata ttt gca 1262 
Leu Leu Gin Asn Leu Ser Ala Gly Gin Leu His His Gin He Phe Ala 

385 390 395 

acc tat gca get gtg tac agt gtg get caa gec ctt cac aac acc eta 1310 
Thr Tyr Ala Ala Val Tyr Ser Val Ala Gin Ala Leu His Asn Thr Leu 
400 405 410 415 

cag tgc aat gtc tea cat tgc cac gta tea gaa cat gtt eta ccc tgg 1358 
Gin Cys Asn V a l Ser His Cys His Val Ser Glu His Val Leu Pro Trp 

420 425 430 

cag clc clg gag aac atg tac aat atg agt ttc cat get cga gac ttg 1406 
Gin Leu Leu Glu .Asn Met Tyr Asn Met Ser Phe His Ala Arg Asp Leu 

435 440 445 

aca eta cag ttt gat get gaa ggg aat. gta gac atg gaa tat gac ctg 1454 
Thr Leu Gin Phe Asp Ala Glu Gly Asn Val Asp Met Glu Tyr .Asp Leu 

450 455 460 

aag atg tgg gtg tgg cag age cct aca cct gta tta cat act gtg ggc 1502 
Lys Met Trp Val Trp Gin Ser Pro Thr Pro Val Leu His Thr Val Gly 

465 470 475 

acc ttc aac ggc acc ctt cag ctg cag cag tct aaa atg tac tgg cca 1550 
Thr Phe Asn Gly Thr Leu Gin Leu Gin Gin Ser Lys Met Tyr Trp Pro 
480 485 490 495 

ggc aac cag gtg cca gtc tec cag tgt tec cgc cag tgc aaa gat ggc 159S 
Gly Asn Gin Val Pro Val Ser Gin Cys Ser Arg Gin Cys Lys Asp Gly 

500 505 510 

cag gtt cgc cga gta aag ggc ttt cat tec tgc tgc tat gac tgc gtg 1646 
Gin Val Arg Arg Val Lys Gly Phe His Ser Cys Cys Tyr Asp Cys Val 

515 520 525 

gac tgc aag gcg ggc age tac egg aag cat cca gat gac ttc acc tgt. 1694 
Asp Cys Lys Ala Gly Ser Tyr Arg Lys His Pro Asp Asp Phe Thr Cys 

530 535 540 

act cca tgt aac cag gac cag tgg tec cca gag aaa age aca gee tgc 1742 
Thr Pro Cys Asn Gin Asp Gin Trp Ser Pro Glu Lys Ser Thr Ala Cys 

545 550 555 

tta cct cgc agg ccc aag ttt ctg get tgg ggg gag cca gtt gtg ctg 1790 
Leu Pro Arg Arg Pro Lys Phe Leu Ala Trp Gly Glu Pro Val Val Leu 
560 565 570 575 

tea etc etc ctg ctg ctt tgc ctg gtg ctg ggt eta gca ctg get get 1838 
Ser Leu Leu Leu Leu Leu Cys Leu Val Leu Gly Leu Ala Leu Ala Ala 

580 5S5 590 

ctg ggg etc tct gtc cac cac tgg gac age cct ctt gtc cag gec tea 1886 
Leu Gly Leu Ser Val His His Trp Asp Ser Pro Leu Val Gin Ala Ser 

595 600 605 

ggt. ggc tea cag ttc tgc ttt ggc ctg ate tgc eta ggc etc ttc tgc 1934 
Gly Gly Ser Gin Phe Cys Phe Gly Leu He Cys Leu Gly Leu Phe Cys 

610 615 620 

etc agt gtc ctt. ctg ttc cca ggg egg cca age tct gee age tgc ctt 1982 
Leu Ser Val Leu Leu Phe Pro Gly Arg Pro Ser Ser Ala Ser Cys Leu 



(tll))02-355044 (P2002-355044A> 



gca caa caa cca atg 
Ala Gin Gin Pro Met 
640 

etc ttc ctg caa gca 
Leu Phe Leu Gin Ala 
660 

age tgg gca aac tgg 
Ser Trp Ala Asn Trp 
675 

eta gtg gta ctg ttg 
Leu Val Val Leu Leu 
690 

tat ttg ate get ttc 
Tyr Leu He Ala Phe 
705 



630 
get cac 
Ala His 
645 

get gag 
Ala Glu 

eta tgc 
Leu Cys 

gec act 
Ala Thr 

cca cca 
Pro Pro 
710 



etc cct 
Leu Pro 



ace ttt 
Thr Phe 



age tac 
Ser Tyr 



ttt gtg 
Phe Val 



gag gtg 
Glu Val 



etc aca ggc tgc 
Leu Thr Gly Cys 
650 

gtg gag tct gag 
Val Glu Ser Glu 
665 

ctt egg gga etc 
Leu Arg Gly Leu 

gag gca gca eta 
Glu Ala Ala Leu 
700 

gtg aca gac tgg 
Val Thr Asp Trp 
715 



ctg age aca 2030 
Leu Ser Thr 
655 

ctg cca ctg 2078 
Leu Pro Leu 
670 

tgg gec tgg 2126 
Trp Ala Trp 
685 

tgt gec tgg 2174 
Cys Ala Trp 

tea gtg ctg 2222 
Ser Val Leu 



ccc aca gag gta ctg gag cac tgc cac gtg cgt tec tgg gtc age ctg 2270 
Pro Thr Glu Val Leu Glu His Cys His Val Arg Ser Trp Val Ser Leu 
720 725 730 735 

ggc ttg gtg cac ate acc aat gca atg tta get ttc etc tgc ttt ctg 2318 
Gly Leu Val His He Thr Asn Ala Met Leu Ala Phe Leu Cys Phe Leu 

740 745 750 

ggc act ttc ctg gta cag age cag cct ggc cgc tac aac cgt gec cgt 2366 
Gly Thr Phe Leu Val Gin Ser Gin Pro Gly Arg Tyr Asn Arg Ala Arg 

755 760 765 

ggt etc acc ttc gec atg eta get tat ttc ate acc tgg gtc tct ttt 2414 
Gly Leu Thr Phe Ala Met Leu Ala Tyr Phe He Thr Trp Val Ser Phe 

770 775 780 

gtg ccc etc ctg gec aat gtg cag gtg gec tac cag cca get gtg cag 2462 
Val Pro Leu Leu Ala Asn Val Gin Val Ala Tyr Gin Pro Ala Val Gin 

785 790 795 

atg ggt get ate eta gtc tgt gee ctg ggc ate ctg gtc acc ttc cac 2510 
Met Gly Ala lie Leu Val Cys Ala Leu Gly He Leu Val Thr Phe His 
800 805 810 815 

ctg ccc aag tgc tat gtg ctt ctt tgg ctg cca aag etc: aac acc cag 2558 
Leu Pro Lys Cys Tyr Val Leu Leu Trp Leu Pro Lys Leu Asn Thr Gin 

820 825 830 

gag ttc ttc ctg gga agg aat gec aag aaa gca gca gat gag aac agt 2606 
Glu Phe Phe Leu Gly Arg Asn Ala Lys Lys Ala Ala Asp Glu Asn Ser 

835 840 845 

ggc ggt ggt gag gca get cag gga cac aat gaa tgaccactga cccgtgacct 2659 
Gly Gly Gly Glu Ala Ala Gin Gly His Asn Glu 

850 855 
tccccttagg gaacctagcc ctaccagaaa tctcctaagc caacaagccc egaatagtac 2719 
ctcagcctga gaegtgagae acttaactat agacttggac tccactgacc ttagcctcac 2779 
agtgacccct tccccaaacc cccaaggcct geagtgeaca agatggaccc tatgagecca 2839 
cctatccttt caaagcaaga ttattctcga tcctattatg cccacctaag gcctgcccag 2899 
gtgacccaca aaaggttctt tgggacttca tagecatact ttgaattcag aaattcccca 2959 
ggcagaccat gggagaccag aaggtactgc ttgectgaac atgcccagcc ctgagccctc 3019 
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actcagcacc ct.gtccaggc gtcccaggaa tagaaggctg ggcatgtatg tgtgtgtglg 3079 

tgtgtgtgtg tgtgtgtgtg tgtgtgtgtg tgtatgtacg tatgtatgta tgtatcagga 3139 

cagaacaaga ctagacatca ggcagcagga cactcaggag gtaggcaaca tccagccttc 3199 

tccatcccta gctgagccct agcctgtagg agagaaccag gtcgccgcca gcaccttgga 325') 

cagatcacac acagggtgcg ggtcagcacc acggccagcg gccagccacg cgggacccct 3319 

ggaaloagct tctagtacca aggacagaaa agttgccgca aggcccctta ctggccagca 3379 
ccagggacag agccacatgc ctaagcggca agggacaaga gcatcgtcca tcgtccatct 3439 
scajKeagga tcagacccgg tcagttgtgg actggccccc acacctgaat cccggagcag 3499 
etcagctgga gaaaagagaa acaagccaca catcagtecc ataaaattaa acgctttttt 3559 
tagtgttaaa aaaaaaaaaa aaaaaaaa 3587 
<210> 2 
<211> 85S 
<212> PRT 

<213> Mus musculus 
<400> 2 

Met. Pro Ala Leu Ala He Met Gly Leu Ser Leu Ala Ala Phe Leu Glu 

15 10 15 

Leu Gly Met Gly Ala Ser Leu Cys Leu Ser Gin Gin Phe Lys Ala Gin 

20 25 30 

Gly Asp Tyr He Leu Gly Gly Leu Phe Pro Leu Gly Ser Thr Glu Glu 

35 40 45 

Ala Thr Leu Asn Gin Arg Thr Gin Pro Asn Ser He Pro Cys Asn Arg 
50 55 60 

Phe Ser Pro Leu Gly Leu Phe Leu Ala Met Ala Met Lys Met Ala Val 
65 70 75 80 

Glu Glu He Asn Asn Gly Ser Ala Leu Leu Pro Gly Leu Arg Leu Gly 

85 90 95 

Tyr Asp Leu Phe Asp Thr Cys Ser Glu Pro Val Val Thr Met Lys Ser 

100 105 110 

Ser Leu Met Phe Leu Ala Lys Val Gly Ser Gin Ser He Ala Ala Tyr 

115 120 125 

Cys .Asn Tyr Thr Gin Tyr Gin Pro Arg Val Leu Ala Val He Gly Pro 

130 135 140 

His Ser Ser Glu Leu Ala Leu He Thr Gly Lys Phe Phe Ser Phe Phe 
145 150 155 160 

Leu Met Pro Gin Val Ser Tyr Ser Ala Ser Met Asp Arg Leu Ser Asp 

165 170 175 

Arg Glu Thr Phe Pro Ser Phe Phe Arg Thr Val Pro Ser Asp Arg Val 

180 185 190 

Gin Leu Gin Ala Val Val Thr Leu Leu Gin Asn Phe Ser Trp Asn Trp 

195 200 205 

Val Ala Ala Leu Gly Ser Asp Asp Asp Tyr Gly Arg Glu Gly Leu Ser 

210 215 220 

He Phe Ser Ser Leu Ala Asn Ala Arg Gly He Cys He Ala His Glu 
225 230 235 240 

Gly Leu Val Pro Gin His Asp Thr Ser Gly Gin Gin Leu Gly Lys Val 

245 250 255 

Leu Asp Val Leu Arg Gin Val Asn Gin Ser Lys Val Gin Val Val Val 
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260 265 270 

Leu Phe Ala Ser Ala Arg Ala Val Tyr Ser Leu Phe Ser Tyr Ser lie 

275 280 285 

His His Gly Leu Ser Pro Lys Val Trp Val Ala Ser Glu Ser Trp Leu 

290 295 300 

Thr Ser Asp Leu Val Met Thr Leu Pro Asn He Ala Arg Val Gly Thr 
305 310 315 320 

Val Leu Gly Phe Leu Gin Arg Gly Ala Leu Leu Pro Glu Phe Ser His 

325 330 335 

Tyr Val Glu Thr His Leu Ala Leu Ala Ala Asp Pro Ala Phe Cys Ala 

340 345 350 

Ser Leu Asn Ala Glu Leu Asp Leu Glu Glu His Val Met Gly Gin Arg 

355 360 365 

Cys Pro Arg Cys Asp .Asp He Met Leu Gin Asn Leu Ser Ser Gly Leu 

370 375 380 

Leu Gin Asn Leu Ser Ala Gly Gin Leu His His Gin He Phe Ala Thr 
385 390 395 400 

Tyr Ala Ala Val Tyr Ser Val Ala Gin Ala Leu His Asn Thr Leu Gin 

405 410 415 

Cys ten Val Ser His Cys His Val Ser Glu His Val Leu Pro Trp Gin 

420 425 430 

Leu Leu Glu Asn Met Tyr Asn Met Ser Phe His Ala Arg Asp Leu Thr 

435 440 445 

Leu Gin Phe Asp Ala Glu Gly Asn Val Asp Met Glu Tyr Asp Leu Lys 

450 455 460 

Met Trp Val Trp Gin Ser Pro Thr Pro Val Leu His Thr Val Gly Thr 
465 470 475 4S0 

Phe Asn Gly Thr Leu Gin Leu Gin Gin Ser Lys Met Tyr Trp Pro Gly 

4S5 490 495 

Asn Gin Val Pro Val Ser Gin Cys Ser Arg Gin Cys Lys Asp Gly Gin 

500 505 510 

Val Arg Arg Val Lys Gly Phe His Ser Cys Cys Tyr Asp Cys Val Asp 
515 520 525 



Cys Lys Ala Gly Ser Tyr Arg Lys His Pro Asp Asp Phe Thr Cys Thr 

530 535 540 

Pro Cys Asn Gin Asp Gin Trp Ser Pro Glu Lys Ser Thr Ala Cys Leu 
545 550 555 560 

Pro Arg Arg Pro Lys Phe Leu Ala Trp Gly Glu Pro Val Val Leu Ser 

565 570 575 

Leu Leu Leu Leu Leu Cys Leu Val Leu Gly Leu Ala Leu Ala Ala Leu 

580 585 590 

Gly Leu Ser Val His His Trp Asp Ser Pro Leu Val Gin Ala Ser Gly 

595 600 605 

Gly Ser Gin Phe Cys Phe Gly Leu He Cys Leu Gly Leu Phe Cys Leu 

610 615 620 

Ser Val Leu Leu Phe Pro Gly Arg Pro Ser Ser Ala Ser Cys Leu Ala 
625 630 635 640 

Gin Gin Pro Met Ala His Leu Pro Leu Thr Gly Cys Leu Ser Thr Leu 
645 650 655 
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Phe Leu Gin Ala Ala Glu Thr Phe V'al Glu Ser Glu Leu Pro Leu Ser 

660 665 670 

Tn» Ala Asn Trp Leu Cys Ser Tyr Leu Arg Gly Leu Trp Ala Trp Leu 

675 680 685 

Val V'al Leu Leu Ala Thr Phe Val Glu Ala Ala Leu Cys Ala Trp Tyr 

690 695 700 

Leu He Ala Phe Pro Pro Glu Val Val Thr Asp Trp Ser Val Leu Pro 
705 710 715 720 

Thr Glu Val Leu Glu His Cys His Val Arg Ser Trp Val Ser Leu Gly 

725 730 735 

Leu Val His He Thr Asn Ala Met Leu Ala Phe Leu Cys Phe Leu Gly 

740 745 750 

Thr Phe Leu Val Gin Ser Gin Pro Gly Arg Tyr Asn Arg Ala Arg Gly 

755 760 765 

Leu Thr Phe Ala Met Leu Ala Tyr Phe He Thr Trp Val Ser Phe Val 

770 775 780 

Pro Leu Leu Ala .Asn Val Gin Val Ala Tyr Gin Pro Ala Val Gin Met 
785 790 795 800 

Gly Ala He Leu Val Cys Ala Leu Gly lie Leu Val Thr Phe His Leu 

805 810 815 

Pro Lys Cys Tyr Val Leu Leu Trp Leu Pro Lys Leu Asn Thr Gin Glu 

820 825 830 

Phe Phe Leu Gly Arg Asn Ala Lys Lys Ala Ala Asp Glu Asn Ser Gly 

835 840 845 

Gly Gly Glu Ala Ala Gin Gly His Asn Glu 

850 855 
<210> 3 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

<220> 

<221> aisc.feature 

<222> (3) 

<223> n represents i 

<220> 

<221> misc_feature 
<222> (.6) 

<223> n represents i 
<220> 

<221> misc.feature 

<222> (12) 

<223> n represents i 
<220> 

<221> miscjfeature 
<222> (15) 

<223> n represents i 
<220> 

<221> misc_feature 
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<222> (18) 

<223> n represents i 
<400> 3 

gcngtntayg cnrtngciica 20 
<210> 4 
<211> 7 
<212> PRT 

<213> Mus inusculus 

<220> 

<221> UNSURE 
<222> (5) 

<223> Xaa represents He or Val 
<220> 

<221> UNSURE 
<222> (7) 

<223> Xaa represents His or Gin 
<400> 4 

Ala Val Tyr Ala Xaa Ala Xaa 

1 5 
<210> 5 
<211> 17 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<220> 

<221> miscjfeature 
<222> (12) 

<223> n represents i 
<220> 

<221> misc_feature 
<222> (16) 

<223> n represents i 
<400> 5 

tgytgyttyg antgynt 17 
<210> 6 
<211> 6 
<212> PRT 

<213> Mus rausculus 

<220> 

<221> UNSURE 
<222> (4) 

<223> Xaa represents Asp or Glu 

<220> 

<221> UNSURE 
<222> (6) 

<223> Xaa represents He, Leu or Val 
<400> 6 

Cys Cys Phe Xaa Cys Xaa 
1 5 



<210> 7 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

<220> 

<221> misc_feature 
<222> (6) 

<223> n represents i 

<220> 

<221> misc_feature 
<222> (15) 

<223> n represents i 
<400> 7 

ardatnayre ayttngg 
<210> S 
<211> 6 
<212> PRT 

<213> Mus rausculus 

<220> 

<221> UNSURE 
<222> (4) 

<223> Xaa represents Phe or Tyr 

<220> 

<221> UNSURE 
<222> (5} 

<223> Xaa represents He, Met or Val 
<400> S 

Pro Lys Cys Xaa Xaa He 

1 5 
<210> 9 
<211> 21 
<212> DNA 

<213> Ai-tif icial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 9 

ggccacgcgt cgactagtac t 
<210> 10 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 10 

ggccacgcgt cgactagtac 
<210> 11 
<211> 20 
<212> DNA 



<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 11 

ctaccctggc agctcctgga 
<210> 12 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 12 

caggtgaagt catctggatg ctt 
<210> 13 
<211> 22 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence Synthetic DNA 
<400> 13 

atcgtgggcc gctctaggca cc 
<210> 14 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Synthetic DNA 
<400> 14 

ctctttgatg tcacgcacga tttc 
<210> 15 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerSynthetic DNA 
<400> 15 

aactcgagat gggaagtgga attagttcag a 

<210> 16 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial SequencerSynthetic DNA 
<400> 16 

aagtcgacgc tcagaagagc ccacagtctt tga 
<210> 17 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 17 

ccgttgagga gataaacaac tccacagctc 



30 



<210> 18 
<211> 25 
<212> DNA 

<213> .Artificial Sequence 
<220> 

<223> Description of Ai-tif icial Sequence: Synthetic DNA 
<400> IS 

gggctcagca gggcagcagt ggtga 25 
<210> 19 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Synthetic DNA 
<400> 19 

acaactgtag ctctctgctg cccggcgt 28 
<210> 20 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 20 

gggagagaat gttggacacg gtgatggcgg 30 
<210> 21 
<211> 2S 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 21 

ccgtgcccgt ggtctcacct tcgccatg 28 
<210> 22 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Synthetic DNA 
<400> 22 

ggtcattcat tgtgtccctg agctgcctc 29 



[0049] 
W$m^3 : n"6£DNA 

mm^s : n&imt m^m. ■. 3) 

: nJii&frf : 6) 



wm^3 



m\zm 12) 

n{±i*«-t (W4g:18) 



XaaiAIleXttVal^H-t (#4ftg : 5) 
XaatiHisXtiGln^a-f (EStiS : 7) 
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9 ) ) 0 2 - 3 5 5 0 4 4 ( P 2 0 0 2 - 3 5 5 0 4 4 A ) 



K?0#^5 : lafiStDNA 

IM#-f-5 : n«i£*t (#ffi(4E : 12) 

s?ij#^5 : nimmt (mm . 16) 

1B?II#^6 : XaatiAspXliGluSrflt (ffSfil : 4) 

:Xaa{±IIe, LeuXiiVal*^ (#ffl23: 

6) 

mm 7 :£« 
E5!#^7 : nJii^Hf : 6) 

EM#^-7 : niii^frt : 15) 

E?l|#-^8 : XaatiPheXliTyr^t (ffttffiS : 4) 



ffi?i]#^8 :Xaa«Ile, NetXliVal imt (WSS: 
5) 

EWf-9-22 : £-J&DNA 
[H2] in situ bybridizationcD*§||f j^^Tfc 



[03 ] TlP3igustducin«ttff^(CBitl>^JSSlIfii& 

[H4 3 t&m.-? -> ¥>yeM$k*m~mx«foh, 



31 1 



[@4] 
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T1R3 



■Mi 



(SI) )02-355044 (P20 0 2— 355044 A) 



[03] 



^^i-y> T1R3 




(51) Int. CI. 7 
C 1 2 N 5/10 
C 1 2 Q 1/02 

F^-A(##) 4B024 AA05 Mil BA63 CA01 CA04 
CA07 CA11 DA01 DA02 DA05 
DA11 EA01 EA02 EA03 EA04 
FA02 GA11 HA01 HA11 

4B063 QA01 QAOS QA1S QQ01 QQ05 
QQ13 QR33 QR60 QR74 QB80 
QS05 QS36 QX02 

4B065 AA01X AA57X AA87X AA91Y 
AB01 BA01 CA24 CA46 CA60 

4H045 AA10 AA20 AA30 BA10 B.A41 
CA40 DA50 EA50 FA72 FA74 



F I 

C12N 15/00 
5/00 



